Structural analysis and mode of action of BMAP-27, a cathelicidin-derived antimicrobial peptide.
BMAP-27, a member of cathelicidin family, plays an important role against microorganisms, including bacteria and fungi. BMAP-27 may exert antimicrobial effects through membrane integrity disruption, but the exact molecular mechanism remains unclear. To identify the structural features important for antimicrobial activity and propose a mechanism underlying antibacterial effects, we determined the nuclear magnetic resonance structure of BMAP-27 in a membrane-mimetic environment and investigated its interactions with lipid membranes. BMAP-27 exhibited a long N-terminal α-helix with faces patterned into aromatic and cationic regions, central kink, and short hydrophobic C-terminal helix. While the N-terminal 18-residue peptide (BMAP-18) exerted only antibacterial activity, BMAP-27 showed potent activity against bacteria and cancer cells. Both peptides inhibited bacterial growth, but BMAP-18 showed delayed bactericidal activity and BMAP-27 completely killed bacteria within 20 min. The differences in antimicrobial activities and microbicidal kinetics may be associated with membrane permeabilisation; BMAP-27 rapidly and largely disrupted membrane integrity, whereas BMAP-18 showed low membrane disruption activity. Thus, the N-terminal helix is sufficient to inhibit bacterial growth and the C-terminal helix is involved in membrane permeabilisation for rapid bactericidal and efficient anticancer activities. The structural and functional characterisation of BMAP-27 may encourage the development of novel antimicrobial/anticancer agents.